background There is recognition that the overuse of procedures, tests and medications strains the healthcare system financially and can cause unnecessary stress and harm to patients. In recent years, several initiatives have targeted the reduction or elimination of low-value practices in healthcare. Research suggests that passive interventions, such as the publication of guidelines, are often not sufficient to change behaviour and that active change interventions -interventions which actively implement strategies to change practices -are required to effect significant, sustained practice change. The purpose of this scoping review is to identify and characterise studies of active change interventions designed to reduce or eliminate low-value healthcare practices. Methods We will conduct a review of MEDLINE, EMBASE, CINAHL and Scopus databases from inception. Building on previous research, 40 key terms will be used to search literature. The screening process will be conducted separately by two researchers, with discrepancies resolved by a third. Empirical studies of active change interventions used to reduce or eliminate low-value practices will be included. Descriptive statistics and thematic analysis will be used to categorise the characteristics of the studies. Ethics and dissemination Ethics approval is not required for this study. This scoping review will provide insights into the impact of several characteristics of active change interventions, including the number of interventions (single-faceted or multifaceted) and the level of implementation (individual or organisational). These results can provide guidance and direction for future research in de-implementation. The results will be disseminated through presentations at national and international conferences and the publication of a manuscript.
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IntroduCtIon
The reduction of low-value healthcare practices is necessary to ensure patient safety and satisfaction, reduce costs and develop a sustainable healthcare system. 1 2 It is estimated that 30% of current healthcare dollars are spent on unnecessary, wasteful or harmful tests, procedures and medications. 3 Awareness has increased regarding the prevalence of low-value care-unnecessary and potentially harmful healthcare practices-and the high frequency with which these practices are used. 3 4 In recent years, a number of campaigns have been launched, such as the National Institute for Health and Care Excellence in the UK and the international Choosing Wisely campaigns, which seek to identify and address the prevalence of low-value practices. Prior to these campaigns, healthcare providers struggled to identify low-value practices. The launches of the Choosing Wisely campaigns have significantly changed the landscape of research studies on reducing low-value practices. Gnjidic and Elshaug note that, as a result of the Choosing Wisely campaigns, research efforts to identify and prioritise low-value practices have increased exponentially and far exceed efforts to evaluate the efficacy of clinical and policy initiatives to reduce these practices. 5 There is debate in the literature regarding the optimal characteristics of interventions to reduce or eliminate low-value healthcare practices.
2-4 6-9 Some researchers regard de-implementation or de-adoption as the reverse of implementation or adoption, 6 7 10 and decry the dearth of knowledge translation strategies and tools included in current efforts to de-implement low-value practices, advocating that implementation and de-implementation should both be part of the same agenda. Others argue that the complexities involved in reversing the often long-standing practices strengths and limitations of this study ► The search strategy developed for this review is comprehensive and built on an extensive review of the literature. ► A scoping review, focusing on the use of active change interventions, will offer broad, comprehensive and timely knowledge to this important field of research. ► Only English language studies will be included in this review. ► Although this review will focus on empirical studies, the included studies will not be appraised for quality.
Open access are unique and can be complicated by habituation, egos and inertia. [11] [12] [13] [14] Authors have also noted that traditional fee-for-service remuneration systems provide perverse incentives for overutilisation of procedures and medications and may add to the complexity of efforts to de-implement certain practices. 12 13 15 Numerous researchers have called for increased attention to understanding the process of de-implementation and determining the most effective and efficient strategies to create and sustain this type of practice change. [16] [17] [18] In addition, a number of reviews of systematic reviews offer mixed results regarding the efficacy and efficiency of interventions designed to change healthcare provider behaviours. Lau et al report that multifaceted interventions are no more, or slightly more, effective at changing practices than single interventions. 19 Squires et al also report that multifaceted interventions are not more effective than single component interventions. 20 Both studies advocate for more research to develop a theoretical base for intervention selection or development and for tailoring interventions based on identified barriers and facilitators to increase their effectiveness. Recent research on the use of tailored interventions-that is, interventions that are explicitly planned taking into account identified barriers to change-to change healthcare practices note the promise of this type of intervention, but report that results are small and more research is needed. 21 22 Other researchers advocate the use of behaviour change techniques when developing and implementing practice change interventions. 9 21 23 These studies conclude that the results on the efficacy of various types and modes of interventions to change healthcare provider behaviour are inconclusive and that further research is needed.
This review seeks to address some of the gaps in knowledge of interventions to facilitate de-implementation. Specifically, we will focus on the use of active change interventions: interventions which actively implement strategies to change practices. 18 We have selected this focus since numerous studies have found that recommendations or guidelines alone-that is, more passive implementation approaches-are insufficient to change healthcare provider behaviour. 3 4 19 24-26 Rosenberg et al published a study in 2015 on the early trends for seven Choosing Wisely recommendations and concluded that the recommendations were not enough to produce major changes in practice and active interventions, such as data feedback, communications training, financial incentives and systems-level interventions, are needed. 27 The science of de-implementation is a new and emerging field and little research has been conducted on this topic. In 2015, Niven et al published a scoping review, which provided an examination of all aspects of the de-implementation literature. 18 The scoping review by Niven et al offers valuable insight into the issues arising from a lack of focused terminology, and offered a synthesis model, based on the Knowledge-to-Action framework, for facilitating de-adoption. In 2017, Colla et al published a systematic review of interventions used to reduce low-value healthcare services. This review found that multicomponent interventions targeted at both patients and providers have the most potential to reduce low-value care. 8 The authors identified clinical decision support and performance feedback as promising, evidence-based interventions for this type of practice change. The review also identified that education, alone or as part of a complex intervention, was able to affect practice. Colla et al advocate an evidence-based approach to reducing low-value care, one which engages with clinicians and patients and considers the context of the system where the intervention is being implemented. 8 This review will build on the findings of these previous reviews and expand the breadth and scope of the knowledge base of this important area of healthcare practice. The objective of this scoping review is to identify and synthesise the research on active change interventions used to reduce or eliminate low-value practices in healthcare.
MEthods And AnAlysIs
A scoping review was selected for this study as the field of de-implementation research is relatively new and little is known about how this type of practice change is being approached, executed and studied. We will also use Arksey and O'Malley's rationale for scoping reviews and follow their six-stage methodological framework: identifying the research question, identifying relevant studies, study selection, and charting data and collating, summarising and reporting results and expert consultation. 28 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement will also be used to guide the reporting process of this review 29 (see online supplementary file 1).
Identifying the research questions
Through an iterative process and based on the results on a preliminary literature review, the research team determined the research question for this review: What is known about the use of active change interventions to reduce or eliminate low-value healthcare practices?
Identifying relevant studies With the assistance of a medical librarian, we will conduct a comprehensive search of MEDLINE, EMBASE, CINAHL and Scopus databases for English language studies which meet the inclusion criteria.
The search terms were selected based on the terminology findings of Niven et al 18 and a preliminary scan of relevant literature. Niven et al found that 'disinvest*' was the most common term used in their sample, but advocated the terms 'de-adoption' and 'de-implementation' to brand the process of reducing or eliminating low-value healthcare practices as they felt these terms had a more general connotation, and are natural antonyms of adoption and implementation. 18 The preliminary scan of the literature for this review revealed that a significant proportion of de-implementation studies Open access conducted since 2012 referenced the Choosing Wisely Initiative and/or used the term 'low-value'; therefore, these terms were added to the search criteria.
The 40 search terms, listed in table 1 above, were selected to maximise the search capability to facilitate a broad and comprehensive search for this review.
In addition to database searches, we will conduct searches of grey literature, reference lists, Google, websites of relevant healthcare associations and hand searches. 28 Eligibility criteria Empirical studies of active change interventions used to reduce or eliminate low-value practices will be included. After duplicates and out of scope citations are removed from the search results, we will exclude editorials, commentary, opinions, conference abstracts, reviews, studies focused on attitudes/perceptions/ knowledge of healthcare providers or patients about low-value care, studies identifying low-value practices, and studies testing the validity of Choosing Wisely identification of a low-value practice. Studies of passive interventions, such as the impact of the publication of Choosing Wisely recommendations or trial outcomes, will also be excluded. As this is a scoping review, we want to understand the full scope of research on active change interventions used to reduce or eliminate low-value healthcare practices and, therefore, we will not limit study designs and will include experimental (eg, randomised controlled trials), quasi-experimental (controlled before-after studies, interrupted time series) and observational (eg, cohort) studies. 28 
study selection
The title and abstract screening process will be conducted separately by two researchers, with discrepancies resolved by a third. We will use Covidence, a Cochrane technology platform, to manage the search results (https://www. covidence. org/). Three research team members will complete the full-text review. Discrepancies will be discussed and resolved collaboratively.
data collection
We will iteratively design the data collection form to be used for the full text review. The extraction worksheet will be piloted by two members of the research team with five included articles and the worksheet will be revised based on the results of the pilot review. We will collect data on study characteristics, terminology used to describe de-implementation, use of theories or frameworks, identification of barriers and facilitators, target practice/procedure/medication, target group, target level of intervention implementation and intervention characteristics. In addition, rationale for initiating the practice change, intervention tools and intervention outcomes will also be reported. This review will also include a comparison of Choosing Wisely recommendations and select data, for example, studies initiated because of Choosing Wisely recommendations and Choosing Wisely priorities compared with actual practices targeted.
Collating, summarising and reporting results
The data will be collected and entered into an Excel spreadsheet for analysis and reporting. Descriptive statistics and thematic analysis will be used to identify and categorise the characteristics of the studies. The research team will develop the organising framework a priori based on the initial review of the literature and pilot review. Target practices will initially be categorised as diagnostic or therapeutic and interventions will be categorised by level (individual or organisational), by type (for example, educational, audit and feedback, Clinical Decision Support tool, modifying electronic health records, funding withdrawal), by level of implementation (individual or system/organisational) and target group (patients, providers or organisations). Intervention outcomes, including outcomes measured, will be collected irrespective of whether the study reported significant, insignificant, no change or mixed results. As this is a scoping review, the included studies will not be appraised for quality. Categorisation will be completed by two members of the research team, with discrepancies resolved independently by a third reviewer. All members of the research team will review the final summary of findings.
Consultation
The research team will consult a previously convened group of advisers and stakeholders to identify additional resources or sources of data, obtain feedback on results and identify further opportunities for knowledge translation and dissemination.
Patient and public involvement
Patients and public were not involved in the development of the research question or the design of this Open access study and will not be involved in the conduct of this scoping review.
EthICs And dIssEMInAtIon
Ethics approval is not required for this study.
Implications
With increased public and healthcare system attention on reducing or eliminating low-value healthcare practices, understanding the most effective interventions to achieve the desired practice change is paramount. We aim to provide insights on the impact of several characteristics of active change interventions including the use of theories or frameworks, identification of barriers and facilitators, target practice/procedure/ medication, target group, target level of intervention implementation, rationale for initiating the practice change, intervention tools and intervention outcomes. In addition, we aim to add to the literature about the impact of the number of interventions (single-faceted or multifaceted) and level of implementation (individual, organisational) which have been recognised as key factors impacting the success of the intervention. 8 18 30 With potentially 30% of healthcare dollars being spent on low-value care, 3 effecting changes in these areas will provide significant, important changes for patients, providers and the healthcare system. This study will have limitations. As this is a scoping review, included studies will not be appraised for quality. As Niven et al 18 and other researchers have noted, there are many different terms used to refer to the process of reducing or eliminating low-value practices; while we have developed our comprehensive search strategy to mitigate this limitation, some studies may be missed. In addition, a language bias will be inevitable as only studies published in English will be included. Finally, as we are focusing on empirical studies, it is inevitable that publication bias will occur as studies which do not produce positive results may not get published.
dissemination
The results of this research will be of interest to hospitals, healthcare providers and researchers, in addition to organisations such as Choosing Wisely and Health Quality Ontario. The knowledge will be produced with the goal of providing insights and guidance to be leveraged by future de-implementation initiatives. The results will be disseminated through presentations at national and international conferences and in addition, a manuscript will be produced and submitted to a top-tier health services research journal.
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